Abstract. Let ? be a closed set in R n with the Lebesgue measure j?j = 0.
1. Introduction Let 0 < < 1. Then C (R n ) stands for the usual H older space on R n , that means for the collection of all complex-valued continuous functions f on R n such that kf j C (R n ) k = sup 
Let s 2 R and s = + with 0 < < 1. Then the Zygmund spaces C s (R n )
are the lifted H older spaces, C s (R n ) = (id ? ) ? 2 C (R n ) ; (2) where is the Laplacian and everything must be interpreted in the framework of tempered distributions S 0 (R n ) . Of course C s (R n ) in (2) does not depend on the choice of the admitted and and the H older spaces are included in the Zygmund scale. Assume ? to be a closed subset of R n with the Lebesgue measure j?j = 0. Let C s;? (R n ) = ff 2 C s (R n ) : f(') = 0 if ' 2 S(R n ) and 'j? = 0g;
where f(') is the usual pairing for the Schwartz space S(R n ) and its dual S 0 (R n ) . Furthermore, 'j? is the restriction of ' 2 S(R n ) to ?. In particular, supp f ? if f 2 C s;? (R n ) . Only spaces C s;? (R n ) with s 0 are of interest since C s;? (R n ) = f0g if s > 0. On the other hand, if ?1 < s 1 s 2 0, then C s 2 ;? (R n ) C s 1 ;? (R n ) . Hence it makes sense to ask for the largest value s such that C s;? (R n ) is non-trivial. More precisely: The distributional dimension dim D ? , by de nition, is given as dim D ? = supfd : C ?n+d;? (R n ) is non-trivialg:
Of course "non-trivial" means C ?n+d;? (R n ) 6 = f0g. The Hausdor dimension of ? is denoted by dim H ? . The rst aim of our paper is to prove the following assertion. 
where B(x; r) stands for a ball centred at x and of radius r. 
A Fourier analytical characterization of the distributions f obtained in that way will be given in the framework of the Besov spaces B s p;q (R n ) with s 2 R, 0 < p 1, 0 < q 1. These spaces can be introduced parallel to the above spaces C s (R n ) . In particular, C s (R n ) = B s 1;1 (R n ) . The subspaces B s;? p;q (R n ) are de ned similarly as in (3) . A second possibility to characterize the space L p (?) is to nd out whether it can be identi ed with the trace space of suitable spaces B s p;q (R n ) . Here the trace tr ? f of f 2 B s p;q (R n ) is de ned pointwise if f is smooth and the rest is a matter of completion (if the necessary norm inequality holds). The second aim of our paper is to prove the following assertion. p;1 (R n ) (8) according to (7) .
(ii) Let 1 p < 1. Then holds
The two parts of this theorem provide a perfect link between L p spaces on ? and the Fourier analytically de ned spaces B s p;q (R n ) . If one steps from ? into R n according to (7) and (8) , one loses n?d p 0 smoothness, returning via (9) one loses n?d p , i.e. together n?d, what is rather natural. Although these two theorems seem to be of interest for their own sake, they also pave the way to a spectral theory of fractal pseudodi erential operators. We shift this task to later papers. But to provide a feeling what can be expected on that basis we outline a simple but typical example:
Let be a bounded, say, smooth domain in R n and let ? be a compact d-set with n ? 2 < d < n. (7), (8) and (9) The plan of the present paper is the following. In Section 2 we collect some de nitions and references. We are very brief. Special properties of function spaces will be mentioned later on when they are needed. The proofs of the two theorems above are given in Section 3. Finally, Section 4 contains comments and further results. In particular, in Theorem 3 we extend (9) to p < 1 and some spaces F s p;q (R n ) .
2. De nitions and preliminaries 2.1. Function spaces. Let R n be the euclidean n-space. The Schwartz space S(R n ) and its dual space S 0 (R n ) of all complex-valued tempered distributions have the usual meaning here. Furthermore, L p (R n ) with 0 < p 1, is the usual quasi-Banach space with respect to the Lebesgue measure, quasi-normed by k jL p (R n )k. Let ' 2 S(R n ) be such that supp ' fy 2 R n : jyj < 2g and '(x) = 1 if jxj 1; is the collection of all f 2 S 0 (R n ) such that
(with the usual modi cation if q = 1 ) is nite.
Remark 1. Systematic treatments of the theory of these spaces may be found in 10] and 11]. In particular, B s p;q (R n ) is a quasi-Banach space, which is independent of the function ' 2 S(R n ) chosen according to (13) , in the sense of equivalent quasi-norms. This justi es our omission of the subscript ' in (14) . Our restriction to closed sets comes from our aim described in the introduction.
The Lebesgue measure of ? is denoted by j?j. As for the de nition of a dset we refer to the introduction. We mention that our notation is slightly di erent from that one used in fractal geometry, see 1], but it coincides with 8]. In particular, any measure on ? with (6) 
Explanations of the theorems.
The distributional dimension. Let again ? be a non-empty closed subset of R n with j?j = 0. Then the distributional dimension dim D ? is given by (4) . By (15), (17) and (18) on the one hand and 2 C ?n (R n ) ( -distribution) on the other hand it follows immediately 0 dim D ? n (19) (as it should be). We introduced the concept of the distributional dimension in 13]. But we must confess that our claim at the very end of that paper (hastily written down during proof reading) that (5) holds for any Borel set (or even Suslin set) is not correct: Assume ? to be an arbitrary (Borel or Suslin) set in R n with j?j = 0. Then (3) and (4) Traces of function spaces on hyperplanes (and on smooth surfaces) have been studied in great detail, see ( 10] , 2.7.2) and ( 11], 4.4). As far as assertions of type (9) (also for p < 1) are concerned we refer to ( 4] , x11) and ( 11] , p. 220). Hence, (9) is their fractal extension, whereas (8) is their dual assertion, see also Remark 7 below. A partial result of Theorem 2(ii) may also be found in 5].
3. Proofs 3.1. Some preliminaries. The proofs of the theorems mainly rely on the atomic characterization of B s p;q (R n ) and on local means. Thus we shortly recall the main facts.
Atomic decomposition. Let 2 N 0 = N f0g and k 2 Z n . Then Q k denotes the cube in R n with sides parallel to the coordinate axes, centred at 2 ? k and with side-length 2 ? . If r > 0 and Q is a cube in R n , then rQ is the cube concentric with Q and with side-length r times the sidelength of Q. Let C(R n ) be the usual space of all complex-valued bounded continuous functions on R n equipped with the L 1 -norm. 
and k ? ( ? ') j B n? 1;1 (R n ) k = k ' j B n? 1;1 (R n ) k ck' j B n? 1;1 (R n ) k;
where we used the fact that is a pointwise multiplier for B n? 1;1 (R n ) , see ( 10], 2.8). Since the set of all compactly supported functions in S(R n ) is dense in B n? 1;1 (R n ) , the last inequality together with (44) and (45) If we take the right-hand inequality (6) 
where we used (49) and (50) p;q (R n ) , and, by the construction of~ andã k , it satis es tr ? g = tr ? f. This is the reverse inclusion.
